Abstract-Based on the fluctuation of the stock market and the dynamic tracking features of Kalman filter, taking stock of Changbaishan (603099) as an example, the variation process of stock price is viewed as a maneuvering system and the statespace model of stock price can be established. The forecasting result of 27 stock closing price historical data from September 22, 2014 to November 4, 2014 is given by using Kalman predictor and MATLAB computer simulation. The result shows that Kalman filter in the prediction is effective, simple and rapid.
I. INTRODUCTION
Over the past 20 years, the economic and financial time series has become a hot topic in economics and finance. Correct analysis and forecast of the change of financial time series can provide reliable management and decisionmaking for relevant departments and investors. Among them, the stock is a financial time series well known. The research and analysis for them will help investors making investment more accurately. The forecast of stock price need to find a suitable method because of the stock market is random and uncertain.
1940s, the classical Wiener filtering theory [1, 2, 3] was given by Wiener and Kolmogorov independently. It used the frequency domain method and only applied to stationary random process. In 1960, American scholar R.E. Kalman and R.S. Bucy introduced the state variables and state space concept of systems. They proposed the state space method in the time domain, and the Kalman filtering theory was created. Kalman filter was a optimal recursive algorithm which was easy real-time implementation in computer. It was suitable for dealing with multi variable systems, timevarying systems and non-stationary random processes. It can overcome the shortcomings and limitations of the classical Wiener filtering theory.
The stock market is high fluctuation and time-varying, and the Kalman filter has a good dynamic real-time tracking characteristics. Here, the stock price is analysed by using Kalman filtering theory [4, 5] . As an example, the forecasting result of stock Changbaishan (603099) are the independent white noises with zero mean, and their variance matrices are Q and R respectively. Then we have Lemma For any two System (1)~(2) have the Kalman filter as
formulae (3)~(9) constituted a recursive chain, it is suitable for real time applications.
III. THE STATE SPACE MODEL OF STOCK PRICE
Based on the high fluctuation of the stock market and the dynamic tracking features of Kalman filter, the stock price is viewed as a maneuvering system [6] , that is From Table I , it's obviously that the relative error of the stock Changbaishan's (603099) closing price is controlled under 4%. Its average relative error is 2.42%, but its maximum relative error reaches 9.84% (time 22). This phenomenon is mainly due to the abnormal stock price fluctuation for the last time and its decline range reaches 6.68%. So the abnormal fluctuation of the stock price is increased by the prediction method. And at this time we also need to be combined with other methods for correction. From Table II , it's obviously that the singular point's relative error more than 5% is only two. At this time we can be combined with other methods for correcting the prediction results. Such as the initial value can be selected for the smoothing result of the previous multiple times. Then the high relative prediction error caused by the abnormal stock price fluctuation can be avoided.
V. CONCLUSIONS
Based on the fluctuation of the stock market and the dynamic tracking features of Kalman filter, the variation process of stock price is viewed as a maneuvering system in this paper, and the acceleration of stock price is regarded as a white noise sequence with zero mean. Then the statespace model of stock price can be established. The forecasting result by using Kalman predictor is given. From the result of 27 historical data, we can see that the prediction method is effective, simple and rapid. Of course we still need further study and improvement if take it as a financial investment basis.
